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As t he  f i r s t  po r t i on  of  a s tudy of t he  energy 
dependence of  t he  (p, t )  r eac t ion ,  t he  5 4 ~ e ( p ,  t )  
5 2 ~ e  and 20$b (p , t )  2 0 6 ~ b  r e a c t i o n s  were observed 
a t  E =80 MeV. The 1 2 ~ ( p , t ) 1 0 ~  r eac t ion  was a l s o  P 
observed. Data f o r  t he se  r eac t ions  w i l l  a l s o  be 
acquired a t  about 160 MeV bombarding energy upon 
completion of an i n t r i n s i c  germanium counter  
te lescope  p re sen t ly  under cons t ruc t ion  a t  t h e  
Univers i ty  of  Colorado. 
Data were acquired us ing  the  QDDM spectrometer 
and an 80 MeV proton beam from the  Indiana 
Univers i ty  cyclotron.  A t y p i c a l  spectrum f o r  t h e  
5 4 ~ e ( p ,  t )  r e a c t i o n  wi th  about 100 keV (FWHM) 
r e so lu t ion  i s  shown i n  F ig .  1. Angular d i s t r i bu -  
t i o n s  f o r  3 of t he se  l e v e l s  a r e  shown i n  F ig .  2. 
The s o l i d  curves a r e  t he  r e s u l t s  of DWBA calcula-  
t i o n s  using proton parameters1) obtained a t  61.4 
MeV and an energy dependent ' ~ e  p o t e n t i a l  from r e f .  
2. Based on an (f 7/2)2 conf igura t ion  and using 
a normalizat ion ~ ~ ~ - 2 2  x 104Mev3-fm3, t h e  DWBA 
c a l c u l a t i o n s  reproduce t h e  shapes of t h e  angular  
d i s t r i b u t i o n s  reasonably well .  The magnitudes a r e  
l e s s  we l l  predic ted ,  however. Although an 
enhancement f a c t o r  of 1.34 is  obtained f o r  t h e  
ground s t a t e ,  enhancements of 0.30 and 0.06 a r e  
obtained f o r  t h e  0.81 and 3.56 MeV l eve l s .  Numerous 
o t h e r  proton and ' ~ e  o p t i c a l  p o t e n t i a l s  were t r i e d  
without  changing the  predic ted  enhancements by 
more than 50%. I n  a l l  c a se s  t he  shapes of  t h e  
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Figure 1. Typical spec t r a  observed i n  t h e  5 4 ~ e  
(p,  t )  52 and 2 0 8 ~ b  (p, t)206Pb r eac t ions .  
angular  d i s t r i b u t i o n s  were l e s s  we l l  reproduced. 
The s e n s i t i v i t y  of  t h e  d a t a  t o  small  changes 
i n  the o t h e r  o p t i c a l  model parameters is g r a t i f y i n g  
Figure 2. Angular d i s t r i b u t i o n s  f o r  s eve ra l  l e v e l s  
observed i n  5 2 ~ e .  The s o l i d  curves a r e  
t he  r e s u l t s  of  DWBA ca l cu l a t i ons  
described i n  t he  t e x t .  
s i nce  one of t he  aims of t h i s  work is  t o  a s se s s  
t he  a p p l i c a b i l i t y  of t he  two f ami l i e s  of mass- 
t h r ee  o p t i c a l  p o t e n t i a l s  which a r e  p re sen t ly  
ava i l ab l e .  These two f ami l i e s  of  p o t e n t i a l s  
a r e  c lassed  a s  "deep" o r  "shallow" p o t e n t i a l s  
depending on the  va lue  of  t h e  volume i n t e g r a l .  
A deep p o t e n t i a l  has  a volume i n t e g r a l  J " 440 
~ e v - f m ~  while a shallow p o t e n t i a l  has  J " 330 MeV- 
fm3. The ca l cu l a t i ons  shown i n  f i g .  2 use a 
deep mass th ree  po ten t i a l .  No ca l cu l a t i ons  have 
a s  y e t  been attempted using a shallow po ten t i a l .  
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